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(57) ABSTRACT

An 1mmage capturing device includes a camera housing con-
figured to house a set of electronic modules for generating a
video stream Irom captured light. The camera housing
includes a camera opening configured to let light enter the
camera housing to be captured by the set of electronic mod-
ules. The webcam further includes a camera-housing base
rotationally coupled to the camera housing, and includes a
mounting base rotationally coupled to the camera-housing
base. The camera housing 1s configured to rotate with respect
to the camera-housing base to face the camera opening
toward the mounting base or face the camera housing opening
away from the mounting base. The webcam further includes
a first hinge rotationally coupling the mounting base to the
camera-housing base. With the camera opening facing toward
the mounting base, the first hinge 1s configured such that the
mounting base 1s foldable onto the camera opening to cover
the camera opening.

14 Claims, 8 Drawing Sheets




U.S. Patent Apr. 17,2012 Sheet 1 of 8 US 8,157,457 B2




U.S. Patent Apr. 17,2012 Sheet 2 of 8 US 8,157,457 B2




U.S. Patent Apr. 17,2012 Sheet 3 of 8 US 8,157,457 B2

WS




U.S. Patent Apr. 17,2012 Sheet 4 of 8 US 8,157,457 B2

N e Mmﬂ;ﬂﬁﬁn e T A S PN Pkl By Mt.-lhn'E

L\ ‘/\““ !
|
Cm‘(ﬁ%'—ﬂﬁm f"/l'—lo

Arvoy
7 ]
: ‘ o Ce L Or ‘—{ Mwwayﬁkﬂ@m@’-

lS'O
el



U.S. Patent Apr. 17,2012 Sheet 5 of 8 US 8.157.457 B2

=i 4. 24



U.S. Patent Apr. 17,2012 Sheet 6 of 8 US 8,157,457 B2




U.S. Patent Apr. 17,2012 Sheet 7 of 8 US 8.157.457 B2




U.S. Patent Apr. 17,2012 Sheet 8 of 8 US 8,157,457 B2




US 8,157,457 B2

1

IMAGE CAPTURING DEVICE WITH LENS
COVER AND FOLDING SUPPORT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to, and 1s a continuation-
in-part of, U.S. Design patent application No. 29/349423,

filed Mar. 31, 2010, titled “Webcam with Foldable Case and
Lens Cover” of Kenneth Ling et al. and which 1s incorporated
by reference herein 1n 1ts entirety for all purposes.

BACKGROUND OF THE INVENTION

The present invention generally relates to peripheral
devices for computers. More particularly, the present mnven-
tion relates to an 1image capturing device.

An example of an image capturing device 1s a webcam. A
webcam 1s a peripheral device configured to be used with a
computer, set-top box, etc., to capture light from a scene and
generate a still images and/or a video stream from the cap-
tured light. Webcams are also often configured to capture
audio and generate an audio-visual (AV) stream from the
captured video and audio. The video stream and/or the AV
stream are transierred from the webcam to a computer. The
computer typically receives the video stream and/or the AV
stream from the webcam for transmission across a network
for viewing on a remote computer. The computer might also
store the video stream and/or the AV stream for future access
and viewing. The generated video stream and/or AV stream
may be used for a video telephone call or a video contference
on the Internet.

Various webcams have been designed to meet a variety of
purposes, such as the webcams described in U.S. Design
patent Nos. D/285,578, D/270,612, D/270,588, and D/239,
6’74, each of which 1s assigned to the assignee of the instant
application. U.S. Design patent No. 1D/595,328 assigned to
Microsoit Corp. shows a webcam having a base for decktop
use but not for placement on a computer monitor. While a
variety ol webcams are currently on the market, businesses
continue to strive to provide users with new webcams that
have new features, which improve the comiortable and effi-
cient use of the webcams. In particular, there 1s need for an
image capturing device which 1s easily portable 1n a compact
form factor, while protecting its lens from damage. Further,
there 1s need for an 1mage capturing device which can be
casily attached to a display, other surface, or placed on a work
surface.

BRIEF SUMMARY OF THE INVENTION

The present mmvention generally relates to peripheral
devices for computers. More particularly, embodiments of
the present invention relates to an 1mage capturing device.

According to one embodiment of the present invention, an
image capturing device (such as a camera or a webcam)
includes a camera housing configured to house a set of elec-
tronic modules for generating still images and/or a video
stream from captured light. The camera housing includes a
camera opening configured to let light enter the camera hous-
ing to be captured by the set of electronic modules. In one
embodiment, the image capturing device further includes a
camera-housing base rotationally coupled to the camera
housing, and includes a mounting base rotationally coupled to
the camera-housing base. The camera housing 1s configured,
in one embodiment, to rotate with respect to the camera-
housing base to face the camera opening toward the mounting,
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base or face the camera housing opening away from the
mounting base. The image capturing device further includes

a first hinge rotationally coupling the mounting base to the
camera-housing base. With the camera opening facing toward
the mounting base, the first hinge 1s configured, 1n one
embodiment, such that the mounting base 1s foldable onto the
camera opening to cover the camera opening.

According to a specific embodiment of the image capturing
device, the mounting base includes a top wall, a front wall,
and a back wall, which are configured to couple the mounting
base to computer monitor or sit on a work surface to hold the
camera housing for collecting light from a scene. The mount-
ing base includes a second hinge rotationally coupling the top
wall and the back wall. The back wall 1s rotatable on the
second hinge to align the back wall substantially parallel and
flush with the top wall. The top wall includes a raised ring that
corresponds to the location of the camera opening with the
back wall substantially parallel and tlush with the top wall to
prevent dust from contacting the camera opening.

According to another specific embodiment of the image
capturing device, the image capturing device further includes
a pin rotationally coupling the camera housing and the cam-
era-housing base, wherein the pin 1s fixed to the camera
housing and rotationally coupled to the camera-housing base.
Alternatively, the pin 1s fixed to the camera-housing base and
rotationally coupled to the camera housing. The 1mage cap-
turing device includes a set of electronic modules, which may
include a light meter and a light collection array, and the light
collection array 1s configured to adjust a light capture setting
based on a light collection signal generated by the light meter.

According to another specific embodiment of the image
capturing device, the first hinge 1s a motorized hinge, and the
image capturing device further includes a processor coupled
to the motorized hinge and the processor 1s configured to
control the motorized hinge. The image capturing device may
also include a microphone coupled to the processor, wherein
the microphone 1s configured to operate with the processor to
determine a direction of sound on the camera housing, and
wherein the processor 1s configured to control the motorized
hinge to direct the camera housing at the sound. The pin
described above may be amotorized pin rotationally coupling
the camera housing and the camera-housing base, and the
processor may be configured to control the motorized pin to
direct the camera housing at the sound.

These and other embodiments of the present invention are
described 1n more detail in conjunction with the text below
and the attached figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A, 1B, and 1C are an overall perspective view, a
front view, and a side view a 1image capturing device accord-
ing to one embodiment of the present invention;

FIG. 1D 1s a simplified block diagram of a circuit, which
may be included 1n the webcam shown in FIGS. 1A, 1B, and
1C;

FIGS. 2A and 2B show the camera housing rotated right
and left (panning), respectively, with respect to the camera-
housing base, and may rotate up to, or greater than, 360
degrees 1n either the left or the right direction;

FIG. 3 1s a simplified top view of the 1mage capturing
device;

FIG. 4 1s a simplified bottom view of the image capturing,
device; and

FIG. 515 a side view of the image capturing device showing,
a front of the camera housing folded substantially parallel and
flush onto a top surface of the top wall of the mounting; and
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FIG. 6 shows the webcam with the back wall folded sub-
stantially parallel and flush to the top wall, and the camera

housing being extended at anon-zero angle with respect to the
base.

DETAILED DESCRIPTION OF THE INVENTION

The present mmvention generally provides a peripheral
device for a computer. More particularly, the present mnven-
tion provides an 1mage capturing device.

Image capturing devices, such as webcams, cameras, etc.,
are well known peripheral devices configured for capturing
light from a scene and generating video and/or still 1images
from the captured light. For convenience, image capturing
devices are referred to herein as webcams. It will be under-
stood that use of the term “webcam” 1n the detailed descrip-
tion does not limit the claims. The video generated by a
webcam 1s typically transferred to a remote computer for
viewing on the remote computer. Webcams are often used for
video telephony and video conferencing. Typically all of the
parties 1n a video telephone call or a video conference have
webcams configured for generating video from and scene for
transier to the other person or other people in the video
telephone call or video conference. Webcams are also often
configured to capture both audio and light from a scene for the
generation of an audio-visual stream.

FIGS. 1A, 1B, and 1C are an overall perspective view, a
front view, and a side view of a webcam 100 according to one
embodiment of the present invention. Webcam 100 includes a
camera housing 105, a camera-housing base 110, a mounting
base 115, and an output cable 117. Output cable 117 1s shown
in phantom to indicate that images, video, and/or audio may
be output from the webcam wirelessly 1n alternative embodi-
ments. Mounting base 1135 includes a top wall 120, a front
wall 125, and a back wall 130. Webcam 100 includes a set of
standard modules for collecting light and/or audio from a
scene and converting the collected light and/or audio 1nto still
images or a video stream or an AV stream, which 1s trans-
terred to a computer, a set-top-box or the like. A set as referred
to herein 1includes one or more elements.

FIG. 1D 1s a simplified block diagram of a circuit 132,
which may be included in webcam 100. Circuit 132 may
include various standard modules, such as a light collection
array 140 (e.g., a CCD array, a CMOS array, etc.), a light
meter 145, a microphone 150, a processor 152, a cache
memory 154, and the like. The various standard modules
included 1n circuit 132 may be included 1n a set of standard
modules, which may include various other standard modules
that are not circuits, such as a set of lenses for focusing
collected light onto the light collection array. Some of the
standard modules mentioned herein may not be included 1n
webcam 100, while other modules not mentioned herein
might be included 1n the webcam. All of these electronic
modules are well known 1n the art and are not described in
detail herein. Camera housing 105 encloses these modules.
The generated still images, video stream, and/or audio stream
may be output from circuit 132 through output cable 117 or
the like.

A front 1054 of the camera housing includes various open-
ing formed therein. For example, front 105q includes a cam-
era opening 1055 configured to allow light from a scene to
pass to the light collection array. According to one embodi-
ment, the camera housing includes a light meter opening 105¢
formed therein where light meter 145 collects light from a
scene. The light collection array 1s configured to adjust a light
collection setting based on an amount of light detected by the
light meter from a scene. The light collection array 140 may
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adjust the light collection setting based on a signal recerved
from the processor based on the processor receiving a light
collection signal receirved from the light meter. The camera
housing may also include a set of openings 155 configured to
permit sound to enter the camera housing and be collected by
the microphone.

According to one embodiment, camera housing 105 has a
horizontal length “H” that 1s greater then a vertical length
“V”. The camera-housing base 110 similarly has a horizontal
length “h’ that 1s greater than a vertical length “v”. According
to one embodiment, camera housing 1035 1s rotationally
coupled to camera-housing base 110. Camera housing 105
may be configured to rotate about an axis “A” that passes
vertically through an approximate center of the camera hous-
ing and the camera-housing base. Camera housing 105 may
be coupled to camera-housing base 110 according to a variety
of mounting devices. According to a specific embodiment,
camera housing 105 1s rotationally coupled to camera-hous-
ing base 110 by a pin 160. A portion of pin 160 1s shown 1n
FIGS. 1B and 1C. End portions of pin 160 extend into holes
formed 1n the camera housing and the camera-housing base.
Pin 160 may be fixed to the camera housing and rotationally
coupled (e.g., may rotate with dynamic friction) to the cam-
era-housing base, or pin 160 may be fixed to the camera-
housing base and rotationally coupled to the camera housing.
The pin In one embodiment, camera housing 105 1s config-
ured to rotate at least 180° with respect to camera-housing
base 110. In one embodiment, camera housing 105 1s config-
ured to rotate up to 360° with respect to camera-housing base
110. In one embodiment, camera housing 103 1s configured to
rotate up to more than 360° with respect to the camera-
housing base 110. FIGS. 2A and 2B show the camera housing
rotated right and lett, respectively, with respect to the camera-
housing base.

According to one embodiment, camera-housing base 110
1s coupled to mounting base 115 by a hinge 170. More spe-
cifically, camera-housing base 110 1s coupled to top wall 120
of mounting base 115 by hinge 170. Hinge 170 1s configured
to allow camera housing 110 to tilt with respect to mounting
base 115. For example, with mounting base 115 holding
webcam 100 on a computer monitor, camera housing 105
may be tilted up or tilted down to change the field of view of
the webcam. According to a further embodiment, hinge 170 1s
configured to permit front 105a of camera housing 110 to be
tolded substantially parallel and flush onto a top surface 120qa
of top wall 120. FIG. 3 1s a side view of webcam 100 showing
front 105a folded substantially flush onto top surface 120a of
top wall 120. With mounting base 115, and more specifically
top wall 120, covering front 105a of camera housing 105, the
mounting base, and more specifically the top wall, serves as a
lens cover for the camera housing.

FIG. 3 1s a simplified top view of webcam 100, and FIG. 4
1s a simplified bottom view of the webcam. According to one
embodiment, the top surface 120a of top wall 120 includes a
ring structure 1205, which may be raised with respect to
surrounding surface 120c¢ of the top surface. The raised cir-
cular portion (tapered portion) of ring structure 12056 corre-
sponds to camera opening 1055 with the top wall folded flush
onto the camera housing. The ring structure couples relatively
closely to the camera opening to substantially seal the camera
opening to prevent dust from settling on the camera opening
during transport or storage of the webcam and prevents the
lens from becoming damaged. According to one embodi-
ment, an outer portion 1204 of top surface 120q 1s formed of
relatively hard plastic, whereas mnner portion 120¢ of top
surface 120a may be formed of a relatively softer plastic.
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According to one embodiment, webcam 100 further
includes a hinge 180, which couples top wall 120 to back wall
130. Hinge 180 1s configured to permit back wall 130 to be
tilted at a number of angles with respect to top wall 120.
Various angles between back wall 130 and top wall 120
permit the webcam to be coupled to computer monitors hav-
ing a variety of shapes. For example, back wall 130 may be set
at a variety of angle via hinge 180 so that the webcam may be
mounted on a relatively thin laptop computer monitor, a desk-
top momnitor, a television, a set-top-box, etc. Further, hinge
180 15 configured to permit back wall 130 to be folded 1nto a
position substantially parallel and flush with top wall 120
were an 1nside surface 130a of back wall 130 and a bottom
surface 120e of top wall 120 are substantially parallel and
flush with respect to one another. Bottom surface 120e may
include a pair of rubberized inserts 120/, which provide cush-
ioning between inside surface 130a and bottom surface 120e
with these two surfaces folded substantially parallel and flush
against one another. FIG. 5 shows the back wall folded sub-
stantially parallel and flush to top wall 120. Via first hinge 170
and second hinge 180, the webcam may be set up 1n a variety
of configurations with the camera housing having a variety of
fields of view. These hinges also allow for the webcam to be
folded 1mto a fairly compact unit for transport and the like
(configuration shown in FIG. 5). In this transport configura-
tion, the webcam 1s relatively compact providing for ease of
transport by a user. For example, the webcam 1n the transport
configuration may be relatively easily placed 1n a bag, pocket,
or the like for transport. Further, in the transport configura-
tion, the various elements composing the webcam are “folded
in”” inhibiting damage to the various elements of the webcam,
such as by “catching” on another objects and braking Hinge
180 also permits the back wall to be folded substantially
parallel and flush to the top wall, while the camera housing 1s
extended as shown in FIG. 1A.

FIG. 6 shows webcam 100 with the back wall folded sub-
stantially parallel and flush to the top wall, and the camera
housing being extended at a non-zero angle (e.g., about 90
degrees) with respect to the mounting base. In the particular
configuration of the webcam shown 1n FIG. 6, the mounting
base 1s configured to be placed on a surface (e.g., a flat
desktop) so that the webcam may be used as a desktop web-
cam.

According to one embodiment one or both of hinges 170
and 180 may be motorized hinges. According to another
embodiment, pin 160 may also be motorized. A motorized
hinge and a motorized pin provides for the rotation of the
clements, which are coupled by the motorized hinge or the
motorized pin. For example, a motorized hinge 170 provides
for the motorized rotation of the camera housing and the
camera-housing base relative to mounting base 1135. Accord-
ing to a further example, motorized pin 160 provides for the
motorized rotation of the camera housing relative to the cam-
era-housing base. Motors 1n the motorize hinges and/or the
motorized pin may be electronically coupled to the processor,
which 1s configured to control the motorized hinges.

According to one embodiment, the microphone and the
processor are configured to operate to track the movement of
an audible signal that the microphone detects. For example,
the microphone might detect a person talking 1nto the micro-
phone during a video telephone call. If the person moves
while talking the processor 1n combination with the micro-
phone may be configured to track the person’s voice and the
processor may be configured to operate one or both of the
motorized hinges and/or the motorized pin to rotate the cam-
era housing to point the light collection array at the location
from which an audible signal originates. According to one
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embodiment, the webcam includes a plurality of micro-
phones to provide for relatively accurate tracking of an audio
signal. According to an alternative embodiment, the proces-
sor may be configured to operate with the light collection
array to track the movement of a light source (e.g., a person)
as the light source moves relative to the light collection array.
The processor may be configured to track this movement of
the light source and to operate one or both of the motorized
hinges and/or the motorized pin to rotate the camera housing
to point the light collection array at the location of the light
source as the light source moves.

It 1s to be understood that the examples and embodiments
described above are for illustrative purposes only and that
various modifications or changes in light thereof will be sug-
gested to persons skilled i the art, and are to be included
within the spirit and purview of this application and scope of
the appended claims. Therefore, the above description should
not be understood as limiting the scope of the invention as
defined by the claims.

What 1s claimed 1s:

1. An image capturing device comprising;:

a camera housing configured to house a set of electronic
modules for capturing light from a scene and generating
an 1mage from the captured light, wherein the camera
housing includes a camera opeming configured to let
light enter the camera housing to be captured by the set
of electronic modules;

a camera-housing base rotationally coupled to the camera
housing;

a mounting base rotationally coupled to the camera-hous-
ing base, wherein the camera housing 1s configured to
rotate with respect to the camera-housing base to face
the camera opening toward the mounting base or face the
camera housing opening away from the mounting base;
and

a first hinge rotationally coupling the mounting base to the
camera-housing base,

wherein with the camera opening facing toward the mount-
ing base, the first hinge 1s configured such that the
mounting base 1s foldable onto the camera opening to
cover the camera opening,

wherein the mounting base includes a top wall, a front wall,
and a back wall, which are configured to couple the
mounting base to computer monitor or sit on a work
surface to hold the camera housing for collecting light
from a scene, and

wherein the mounting base includes a second hinge rota-
tionally coupling the top wall and the back wall.

2. The image capturing device of claim claim 1, wherein
the back wall 1s rotatable on the second hinge to align the back
wall substantially parallel and flush with the top wall.

3. The image capturing device of claim 2, wherein the top
wall includes a raised portion that correspond to the location
of the camera opening with the back wall substantially par-
allel and flush with the top wall to prevent dust from contact-
ing the camera opening.

4. The 1image capturing device of claim 3, wherein the
raised portion 1s round.

5. The 1mage capturing device of claim 3, wherein the
raised portion 1s circular.

6. The image capturing device of claim 1, further compris-
ing a pin rotationally coupling the camera housing and the
camera-housing base, wherein pin 1s fixed to the camera
housing and rotationally coupled to the camera-housing base.

7. The image capturing device of claim 1, further compris-
ing the set of electronic modules, which includes a light meter
and a light collection array, and the light collection array 1s
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configured to adjust a light capture setting based on a light
collection signal generated by the light meter.

8. The image capturing device of claim 1, wherein the setof
clectronic modules 1s configured to generate a series of
images for a video stream from the capturing light.

9. An image capturing device comprising;:

a camera housing configured to house a set of electronic
modules for capturing light from a scene and generating
an 1mage from the captured light, wherein the camera
housing includes a camera opeming configured to let

light enter the camera housing to be captured by the set
of electronic modules;

a camera-housing base rotationally coupled to the camera
housing;

a mounting base rotationally coupled to the camera-hous-
ing base, wherein the camera housing 1s configured to
rotate with respect to the camera-housing base to face
the camera opening toward the mounting base or face the
camera housing opening away from the mounting base;

a first hinge rotationally coupling the mounting base to the
camera-housing base; and

a pin rotationally coupling the camera housing and the
camera-housing base, wherein the pin 1s fixed to the
camera-housing base and rotationally coupled to the
camera house,

wherein with the camera opening facing toward the mount-
ing base, the first hinge 1s configured such that the
mounting base 1s foldable onto the camera opening to
cover the camera opening.

10. An 1image capturing device comprising;:

a camera housing configured to house a set of electronic
modules for capturing light from a scene and generating
an 1mage irom the captured light, wherein the camera
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housing includes a camera opeming configured to let
light enter the camera housing to be captured by the set
of electronic modules;

a camera-housing base rotationally coupled to the camera
housing;

a mounting base rotationally coupled to the camera-hous-
ing base, wherein the camera housing 1s configured to
rotate with respect to the camera-housing base to face
the camera opening toward the mounting base or face the
camera housing opening away from the mounting base;
and

a first hinge rotationally coupling the mounting base to the
camera-housing base,

wherein with the camera opening facing toward the mount-
ing base, the first hinge 1s configured such that the
mounting base 1s foldable onto the camera opening to
cover the camera opening, and

wherein the first hinge 1s a motorized hinge.

11. The image capturing device of claim 10, further com-
prising a processor coupled to the motorized hinge and con-
figured to control the motorized hinge.

12. The image capturing device of claim 11, further com-
prising a microphone coupled to the processor configured to
operate with the processor to determine a direction of sound
on the camera housing, wherein the processor 1s configured to
control the motorized hinge to direct the camera housing at
the sound.

13. The image capturing device of claim 12, further com-
prising a motorized pin rotationally coupling the camera
housing and the camera-housing base.

14. The image capturing device of claim 13, wherein the
processor 1s configured to control the motorized pin to direct

the camera housing at the sound.
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